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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Claim 1 (previously presented): The method for depositing an epitaxial Ge- 
oontaining layer, comprising 

heating a single crystal SI structure to a first temperaUire; 

cooling the single ciysta! Si structure to a second temperature during a 
cooling time period; 

contacting the single crystal Si structure with a surface active compound 
during at least a portion of the cooling time period, the surface activ6 compound 
being selected from the group consisting of a silicon compound and a gennanium 
compound; and 

depositing an epitaxial layer over the single crystal Si stnjcture at the 
second temperature. 

Claim 2 (original): The method of claim 1. wherein the first temperature is about 
450''C. or higher. 

Claim 3 (original): The method of claim 1, wherein heating the single crystal Si 
structure comprises removing a native oxide. 

Claim 4 (original): The method of daim 1, wherein heating the single crystal Si 
structure comprises driving off surface contaminants. 

Claim 5 (original): The method of daim 4, wherein driving off surface 
contaminants comprises hydrogen baking at about 600°C. or greater. 
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Claim 6 (original): The method of claim 1. wherein depositing the epitaxial layer 
comprises heteroepitaxlal deposition. 

Claim 7 (original): The method of claim 6. wherein the epitaxial layer has a Ge 
content in the range of about 50 atomic % to about 100 atomic %. 

. Claim 8 (original): The method of claim 6, wherein the epitaxial layer has a Ge 
content of about 99 atomic % Ge or higher. 

Claim 9 (original): The method of dalm 8. further comprising depositing a 
relaxed SiGe alloy layer over the epitaxial layer. 

Claim 10 (original): The method of claim 9, wherein the SiGe alloy layer is 
• graded from a high Qe content at an interface with the epitaxial layer to a lower Ge 
content at an upper surfece. 

Claim 1 1 (original): The method of claim 6, wherein depositing the epitaxial layer 
comprises contacting the single crystal Si structure with a gemianium source selected 
from the group consistirig of germane, digermane and trigemriane. 

Claim 12 (previously presented): The method of claim 1, wherein the epitaxial 
layer is a Sii-xGe* layer, where x is in the range of zero to one. 

Claim 13 (original): the method of claim 1. wherein the first temperature is about 
eoO^C. or higher. 

Claim 14 (original): The method of claim 13, wherein the second temperature is 
in the range of about 300"*C. to about 450'*C. 



Page 3 of 15 

PMt£ 4/21 * RCVD AT 3/24/2006 2:08:08 PM [Eastern standard Time] • SVR:USPTO.EFXRF-5/3 ' DMS:2738300 • CSID:310 SSI 34S8 • DURATION (inin-SS):06-28 



03/24/2006 11:16 FAI 310 551 3458 KNOBBE JIARTENS 121005 



Application Number 10/800,390 

Amendment dated 24 March 2006 

. Reply to Office Action of 24 January 2006 

Claim 1 5 (original): The method of claim 1 , wherein the surface active compound 
is selected from the group consisting of silane. disilane. trisilane. chlorosilane, 
dichlorosilane, trichlorosilane, and tetr&chlorosilane. 

Claim (original): The method of claim 15. wherein the surface active 
compound Is selected from the group consisting of chlorogemiane. dichlorogermane. 
trichlorogermane, tetrachlorogermane, 

Claim 1 7 (original): The method of claim 1 , wherein the surface active compound 
is dichlorosilane. 

Claim 1 8 (original): The method of claim 1 , wherein heating the single crystal Si 
structure comprises epitaxial Si deposition. 

Claim 19 (original): The method of claim 1, wherein cooling the single crystal Si 
structure is conducted in a single wafer reactor. 

Claim 20 (original): The method of claim 1 , wherein cooling the single crystal Si 
is conducted in a batch furnace. 

Claim 21 (original): The method of claim 1. wherein contacting comprises 
providing the surface active compound at a rate of about 1 seem to 500 seem. 

Claim 22 (original): The method of claim 1, wherein coritacting comprises 
providing the surface aetive compound at a rate of about 1 seem to 50 seem. 

Claim 23 (original): The method of claim 1, wherein cooling the single crystal Si 
structure is conducted under a pressure between about 200 mTonr and 760 Torr. 
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Claim 24 (original): The method of claim 1 . wherein cooling the single crystal Si 
structure is conducted under a pressure between about 1 Torr and 100 Ton-. 

Claim 25 (original): The method of claim 1. wherein cooling comprises cooling 
from the first temperature to an intemiediate temperature and contacting comprises 
introducing the surface active compound to the single crystal Si structure at the 
intermediate temperature and continuing to cool from the intermediate temperature to 
the second temperature. 

Claim 26 (original): The niethod of claim 25, wherein the intenmediate 
temperature is between about BOO'C. and SOCC. 

Clairti 27 (original): The method of claim 25, wherein the intennediate 
temperature is greater than about 650*'C. 

Claim 28 (cancelled). 

Claim 29 (currently annended): The method of claim 1. daim 28. w herein the 
surface active compound is selected from the group consisting of a sllane, a gemiane. 
an organosilane, a halogermane and a halosilane. 

Claim 30 (currently amended): The method of claim 1. olo i m 28. w herein 
contacting comprises depositing less than about 500 A during cooling prior to depositing 
the epitaxial layer. 

Claim 31 (withdrawn): A process for fomiing a strained semiconductor layer over 
a substrate, comprising: 

forming a relaxed epitaxial Ge layer over the substrate; 
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depositing a relaxed epitaxial SiGe alloy layer onto the relaxed epitaxial 
Ge layer, the relaxed SiGe alloy layer having an increasing Si content with 
distance from an interface with the relaxed epitaxial Ge layer; and 

depositing a strained epitaxial semiconductor layer onto the relaxed 
epitaxial SiGe alloy layer. 

Claim 32 (withdrawn): The process of claim 31, \wherein forming the relaxed 
epitaxial Ge layer comprises cooling the substrate from a high temperature to a Ge 
deposition temperature while supplying a Si or Ge precursor to the substrate. 

Claim 33 (withdrawn): The process of claim 32, wherein depositing the strained 
epitaxial semiconductor layer comprises depositing a strained Ge layer. 

Claim 34 (withdrawn): The process of daim 33, wherein depositing the strained 
epitaxial semiconductor layer further comprises depositing a strained epitaxial Si layer 
onto the strained epitaxial Ge layer. 

Claim 35 (withdrawn): The process of claim 33, wherein depositing the strained 
epitaxial Ge layer comprises cooling the substrate from a SiGe alloy deposition 
temperature to a Ge deposition temperature while supplying a Si or Ge precursor to the 
substrate. 

Claim 36 (withdrawn): The process of claim 33, further comprising depositing a 
Si cap layer over the strained epitaxial Ge layer using trisilane as a silicon precursor. 

Claims 37-63 (cancelled). 

Claim 64 (withdrawn): A method for depositing an epitaxial Ge layer, comprising 
providing a substrate having a single crystal semiconductor surface 
disposed within a reactor; 
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heating the substrate to a first temperature of about 450°C. or higher; 

cooling the substrate to a second temperature during a cooling time 
period, the reactor having a reactor pressure in the range of about 0.001 Torr to 
about 760 Torr during said cooling period; 

contacting the single crystal semiconductor surface with a surface active 
compound selected from the group consisting of Si precursors and Ge 
precursors during at least a portion of the cooling time period; and 

depositing an epitaxial Ge layer onto the single crystal semiconductor 
surface at the second temperature. 

Claim 65 (withdrawn): The nrethod of daim 64, wherein depositing the epitaxial 
Ge layer comprises contacting the single crystal Si substrate with a germanium source 
selected fi-om the group consisting of gemnane, digenrnane and trigemnane. 

Claim 66 (withdrawn): The method of claim 64. wherein the surfaice active 
compound is selected from the group consisting of silane, dlsilane, trisilane, 
chlorosilane, dichlorosllane, trichlbrosllane, and tetrachlorosilane. 

Claim 67 (withdrawn): The method of claim 66, wherein the surface active 
compound is dichlorosilane. 

Claim 68 (withdrawn): The method of claim 64, wherein the reactor pressure is 
in the range of about 1 Torr to about 100 Tonr during said cooling period. 

Claim 69 (withdrawn): The method of claim 64. wherein the epitaxial Ge layer 
has a surface roughness of about 25 A rms or less, as measured by atomic force 
microscopy. 
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Claim 70 (withdrawn): The method of claim 64, wherein the epitaxial Ge layer 

has a threading dislocation density of about 1 defects/cm^ or less as measured by an 

etch pit decoration method. 

Claim 71 (withdrawn): The method of claim 64. wherein the epitaxial Ge layer is 
deposited at a rate of at least about 300 A per minute. 

Claim 72 (withdrawn): The method of claim 64. wherein the epitaxial Ge layer is 
deposited at a rate of at least about 500 A per minute. 

Claim 73 (withdrawn): The method <jf claim 64, further comprising heating the 
epitaxial Ge layer ito a third temperature and depositing additional epitaxial Ge onto the 
epitaxial Ge layer. 

Claim 74 (withdrawn): A method for depositing an epitaxial Ge layer, comprising 
providing a single crystal Si substrate disposed within a single wafer 
reactor; 

heating the single crystal Si substrate to a first temperature of about 
eOO'C. or higher, 

cooling the single crystal Si substrate to a second temperature of about 
450°C. or less during a cooling time period, the reactor having a reactor pressure 
in the range of about 1 Tofr to about 100 Torr during said cooling time period: 
and 

depositing an epitaxial Ge layer over the single crystal Si substrate at the 
second temperature: 

Claim 75 (withdrawn): The method of claim 74. further comprising contacting the 
single crystal Si substrate with a compound during at least a portion of the cooling time 
period, the compound being selected from the group consisting of silicon and 
genmanium precursors. 
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Claim 76 (withdrawn): The method of claim 74. further comprising depositing a 
relaxed SiGe buffer layer over the epitaxial Ge layer and depositing a strained 
semiobnductor layer thereover. 

Claim 77 (withdrawn): The method of claim 76. wherein the strained 
semiconductor layer comprises a strained Ge layer and a strained Si layer to form a 
dual channel in a transistor device. 

Claims 78-83 (cancelled). 
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